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Attorney’s Docket; 2002DE1 38 
Serial No.; 10/684,624 
Group: 1711 



Amendments to the Claims 



1 . (Currently Amended) A process for improving the aging resistance of a flame- 
retardant flexible polyurethane foam- with h i gh - a ging r es i stanc e, comprising the step 
of adding to the polyurethane foam a mixture composed of at least one hvdroxvalkvl 
phosphonat es phosphonate and at least one chlorinated Dhosphorip est e r s ester, 
wherein the adding step occurs during production of the polyurethane foam . 







2. (Currently Amended) The flam e- r e tardant flex ible- polvur e than e- foa m process as 
claimed in claim 1 , wherein the mixture comprises from 40 to 60% by weight of the 
at least one hvdroxvalkvl phosphonat es - phosphonate and from 60 to 40% by weight 
of the at least one chlorinated phosphoric esters ester . 



m 



3. (Currently Amended) The f l am e- r e tardant fl e xiblo po l yurethan e foam process as 
claimed in claim i, wherein the mixt u reco mprises from" 45 "to 55%'by weight of the 
at least one hvdroxvalkvl phosphonat e s phosphonate and from 55 to 45% by weight- 
of the at least one chlorinated phosphoric ester s ester . 
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4. (Currently Amended) The flam e- r - otardant fl e xibl e po l vur o th a no foam process as 
claimed in claim 1 , wherein the at least one hvdroxvalkvl phosphon a t e s have 
phosphonate has t he formula I 




P— O R- 



(I) 



where 

-U denotes a chain length of fr om 0 t o 10 
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R 1 and R 5 are identical or different, and are a hydroxy-containing radical of the 
formula II 




00 

R 2 and R 4 are identical or different, and are an alkyl, aryl, or alkylaryl group having 
from 1 to 12 carbon atoms, and 
R 3 is a radical of the formula III 




(HI) 



a denotes an average chain length of from 0 to 4, 

I denotes an average chain length of from 0 to 4, and 

Rg, R 7 , R$, and R 9 are identical or different and, independently of one another, are H 
or an alkyl group having from 1 to 6 carbon atoms. 

5. (Currently Amended) The flam e- r e tardant flex i b l e Do l vur e th a n e- foaro - process as 
claimed in claim 4, wherein 
u denotes a chain length of 0 or 1 
a denotes an average chain length of from 1 to 2, 

T denotes an average chain length of from 1 to 2, and 

R 2 and R 4 are identical or different and, independently of one another, are an alkyl 
group having from 1 to 5 carbon atoms, and 
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Re. R 7 , R 8 , and Rg are identical or different and, independently of one another, are H 
or an alkyl group having 1 or 2 carbon atoms. 

6. (Currently Amended) The flam e- r e tardant - flexib le polyurethane foa m process as 
claimed in claim 1, wherein the at least one hvdroxvalkvl phosphonates are 
Dhosohonate is selected from the group consisting of oxethylated 
methanephosphonic acid, oxethylated ethanephosphonic acid, propoxyiated 
methanephosphonic add, propoxyiated ethanephosphonic acid, oxethylated 
propanephosphonic acid, propoxyiated propanephosphonic acid, diethylene glycol 
bis(hydroxyalkoxy) methanephosphonate, and ethylene glycol bis(hydroxyalkoxy) 
ethanephosphonate. 



7. (Currently Amended) The flam e- r e t a rdant fl e xibl e po l yurethane foa m process as 

claimed in claim 1 .wherein the at least one halogenated phosphoric os to re aro 

ester is selected from the group consisting of tris(2-chloroethyl) phosphate, tris(2- 
chloroisopnopyl) phosphate, dichloro isopropyl phosphate, trisdichloroisopropyl 
phosphate, and tetrakis(2-chloroethyl) ethylenediphosphate. 



8. (Currently Amended) A process for preparing_a flame-retardant flexible 
polyurethane foams- foam with high aging resistance, comprising the step of reacting 
organic polyisocyanates with compounds having at least two hydrogen atoms 
reactive toward isocyanates, with at least one blowing agent w i th conv e ntional 
bl ow i ng ag e nts, s tabilizoro, activators , in the presence of at least one halogen-free 
hydroxyalkyl phosphonat e s phosphonate o f the formula I and at least one 
chlorinated phosphoric ester s ester 

VO 

Rj0 — y_ R j 
< r 2 




(I) 



"4 
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where 

u denotes a chain length of from 0 to 10 

R 1 and R 5 are identical or different, and are a hydroxy-containing radical of the 
formula II 



r. 



A 



CH — CH — 0+-H 
a 



{«) 



R 2 and R4 are identical or different, and are an alkyl, aryl, oralkylaryl group having 
from 1 to 12 carbon atoms, and 
R 3 is a radical of the formula III 



( 111 ) 

a denotes an average chain length of from 0 to 4 , 

7 denotes an average chain length of from 0 to 4 , and 

Re, R 7 , R e , and Rg are identical or different and, independently of one another, are H 
or an alkyl group having from 1 to 6 carbon atoms. 

9 . (Currently Amended) A process for preparing_a flame-retardant flexible 
polyurethane foam s -foam w ith high aging resistance, comprising the steps of 
reacting organic polyisocyanates with compounds having at least two hydrogen 
atoms reactive toward isocyanates, with at least one blowing agent w ith 
conv e nt i ona l blow i ng ag e nts, stabilizers, act i vator s, in the presence of a mixture of 



r 



~\ 



-^-O— CH — CH 
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at least one halogen-free hydroxyalkyl phosohonat es phosphonate of the formula I 
and at least one chlorinated phosphoric < 



R. 






•P-R-t 






u 



O 

■b 

R 4 



(0 



where 

u denotes a chain length of from 0 to 10 

R-i and R5 are identical or different, and are a hydroxy-containing radical of the 
formula II 



CH — CH— Oj^H 



(») 



R 2 and R4 are identical or different, and are an alkyl, aryl, or alkylaryl group having 
from 1 to 12 carbon atoms, and 
R3 is a radical of the formula III 



fs 






8 | 9 

-O — CH — CH 



(III) 



a denotes an average chain length of from 0 to 4 , 
4 -denotes-an-average-chain-Jength-of- 4 x-om- 0 -fo- 4 ,-and- 
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Rg, R 7 , Rq, and Rg are identical or different and, independently of one another, are H 
or an alkyl group having from 1 to 6 carbon atoms. 

10. (Currently Amended) The process as claimed in claim 9, wherein m i xtures t he 
mixture oompos e d of hvdroxva l kv l phosphon a t e s of th e formu la I an d- chlorinatod 
pho s phoric es t e r s a r e is used in an amount of from 0.01 to 50 parts by weight, 
based on the resu l tant fl e x i bl e polyurethane foam. 

1 1 . (Currently Amended) The process as claimed in claim 9, wherein mixtur es 
co m p ose d of - hydrexya l ky l pho sp honat e s - of - the formu l a -1 and ch l orinat e d phosphoric 
est e rs ar e t he mixture is used in an amount of from 0.5 to 20 parts by weight, based 
on the r es u l t a nt - fl e x i b le- polyurethane foam. 

j 12. (Currently Amended) The process as claimed in claim 9, wherein the mixtures of — 

! hydroxyalky l phosphonat e s of the formu l a I and ch l orinat e d pho s ph o r i c es t e rs 

• af emixture is used in an amount of from 0.5 to 1 0 parts by weight, based on the 

r e sultant f le x i b le polyurethane foam. 

13. (Currently Amended) The process as claimed in claim 8 , wherein the at least 

one hvdroxvalkvl phosphonatos phosphonate of the formula I comprise compounds 

i is a compound liquid at processing temperature. 

14. (Currently Amended) The process as claimed in claim 8 , wherein the at least 
one hvdroxvalkvl phosphonates phosphonate of the formula I compris e 

j Gompound6 is a compound reactive toward isocyanates. 

j 

15. (Currently Amended) A flame-retardant flexible polyurethane foam with high 
improved aaina resistance , compri si ng a mixtur e compos e d of at l e ast on e 

! h ydroxya l kyl pho s phonat e a nd -a t le ast on e- oh l orinatod - phosphoric e ster made jn 

accordance with the process of claim 1 . 
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16. (New) A flame-retardant flexible polyurethane foam with improved aging 
resistance made in accordance with the process of claim 8. 

17. (New) A flame-retardant flexible polyurethane foam with improved aging 
resistance made in accordance with the process of claim 9. 

18. (New) The process as claimed in claim 8, wherein the reacting step further 
comprises adding stabilizers and activators during the reaction. 

19. (New) The process as claimed in claim 9, wherein the reacting step further 
comprises adding stabilizers and activators during the reaction. 



20.. (New) A process for preparing a flame-retardant flexible polyurethane foam with_ 
high aging resistance, comprising the step of reacting at least one organic 
polyisocyanate with at least one compound having at least two hydrogen atoms 
reactive toward isocyanates, with at least one blowing agent in the presence of at 
least one halogen-free hydroxyalkyl phosphonate of the formula I and at least one 
chlorinated phosphoric ester 




—OH P—O R t 



<D 

where 

u denotes a chain length of from 0 to 1 0 

R, and Rg are identical or different, and are a hydroxy-containing radical of the 
formula II 
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Rj and R 4 are identical or different, and are an alkyl, aryl, or alkylaryl group having 
from 1 to 12 carbon atoms, and 
R 3 is a radical of the formula III 




(III) 

a denotes an average chain length of from 0 to 4, 

T denotes an average chain length of from 0 to 4, and 

Re, R 7 , R b , and Rg are identical or different and, independently of one another, are H 
or an alkyl group having from 1 to 6 carbon atoms. 

21 . (New) A process for preparing a flame-retardant flexible polyurethane foam with 
high aging resistance, comprising the steps of reacting at least one organic 
polyisocyanate with at least one compound having at least two hydrogen atoms 
reactive toward isocyanates, with at least one blowing agent, in the presence of a 
mixture of at least one halogen-free hydroxyalkyl phosphonate of the formula I and 
at least one chlorinated phosphoric ester 
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where 

u denotes a chain length of from 0 to 1 0 

Ri and R5 are identical or different, and are a hydroxy-containing radical of the 
formula il 




( 11 ) 



R 2 and R 4 are identical or different, and are an alkyl, aryl, or alkylaryl group having 
from 1 to 12 carbon atoms, and 
R 3 is a radical of the formula III 




a denotes an average chain length of from 0 to 4 , 

T denotes an average chain length of from 0 to 4 , and 

Re, R7, R 8 , and R 9 are identical or different and, independently of one another, are H 
or an alkyl group having from 1 to 6 carbon atoms. 

22. (New) A flame-retardant flexible polyurethane foam with high aging resistance 
made in accordance with the process of claim 20. 



23 . (New) A flame-retandant flexible polyurethane foam with high aging resistance 
made in accordance with the process of’dairrT21'! 
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24. (New) A flame-retardant flexible polyurethane foam with high aging resistance, 
comprising a mixture composed of at least one hydroxyalkyl phosphonate and at 
least one chlorinated phosphoric ester, wherein the at least one chlorinated 
phosphoric ester is dichloro isopropyl phosphate. 



IT 



PAGE 14/17 * RCVD AT 212212005 4:49:20 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-116 * DN1S:8729306 * CSID:704 331 7707 • DURATION (mm*s):0440 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

/Q-LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 

As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




